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 Hereare Uk That 


which is outermoſt, is an ordinaty dyal;divideth in: 


ichowers andquarters;8 every quarter mtothroe 
wg are five minutes apeece:ſothatthe whole hower 

r—_ minutes. Ro for 
Mlthefhadow of the upper oblique, or tingedges 
the ſtile, or cock, doth ry uh I 

The other dyal, which iswithinjs the wojettlenefthe 
wpper Hemiſphere, pon the plarne of the Horizont thi Hop. 
rizov it {elfe is underſtoed to bethe innerthioſtcircle of 
thelimbe: #1d is divided on bothides trom the points 
of Eeft and Weſt into degrees, noted with 10.20:30,&C. 
as farreas necd requiret { And the center of tlie Thſtrig- 
ment is the Zemth, or Perticall point, *. 

Within the Horizomthe middle ſraight line poirning 
North and South, upon which the ſtile ſtandeth is the 
Meridian, or twelvea docke line : and theother ſhort 
arching lines on both fides of it; are the bower hives, di- 
ſtingmſhed accordingly by their figures : andure Uivi- 
ded into quarters by the imaller lines drawenberween 
them:euery quirter cotitaining 1 5.nminuts, 

Thetwo arches which crofſe the hower lirifs; ities- 
ting on both ſides inthe points of interſKivn” of the 
ſixca clog lines with the horizon) are the two ſemi- 
tirclesof the Ecii prick. of annudll cixde of the ſannethe 

npper of which Echel ſeruerh for vhe- Summer talfe 
yere ;andthe lower fot the winter hulfe yeare''? and 
are therefore dinided into 35 5.dayes : which ares 
As diſtinguifhe@ 
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T he deſcription and uſe 


diſtinguiſhed into twelue months with longer lines , 
hauing their names {et downe:and into tenths and fifts 
with horter lines:and the reſt of the dayes with pricks 
as may plainly be ſeene in CR 
And this.is forthe ready finding out of the Þ/are of 
the Sunne every day : and alſo for the ſhewing of the 
Saunes jearely motion becauſe by this metion the ſarine 
eth round abont the heavens in the copaſle of a year, 
making the foure parts, or ſeaſonsthereof, namely the 
Spring 1n that quarter of the Eelsprsc which beginnes ar 
the mmter/efl1en on che Eafp ſide of the dyall,& is therfore 
called the Virnall interſefti1n, Then rhe Summer in that 
qua1ter ofthe E cliprec. which beginneth at the ime» ſc 74+ 
on with the Meridias inthe higheſt point next the Ze. 
wth. Acer that Amtrome in that quarter of the Ecliptie 
which beginneth at the irer/e40n on the Weſt ſide of 
the dyall,and is therfore called the Autrnmall rmter/efts- 
ex:and laſtly the Wezter in that quarter of the Eciopric, 
which beginncth at the *mrerſeft10n with the Meridian in 
the loweſt point next the Horizoy, | 
But beſides this yeerely motion, the Sunne hath a dinr- 
nal. or dayly motiongwhereby it maketh day and alght 3 
with all the diverſities and inzqualities thereof: which 
is expreſſed by thoſe other cercles dv awen crefſe the bower 
lines,the midlemoſt whereof, being groſſer then the reft 
meeting with the Ecpric in the points of the Yervall, 
and eAutumnall irterſeftions,is the e/Eqninofiialt.and tlie 
reſt on both ſides of it are called the parallels,or drurnel/ 
arches of the ſmune, the two outermoſt whereof are the 
Treprckr, becauſe inthe the ſun hath his furtheſt dsgreſ- Þ 
/fon or Declinatwon from the A quineRtial), whith is de- | 
grees 2 3,5 ;and thence beginneth againe to returne > 
wards 


of the double Horizontall Dial, 


wardsthe EquineQial, The upper ofthe two Trepics 
tn this our Northerne bewi/phere 15-the Tropic of Cancer 
and theſunne being in it, is higheſt imtothe North, ma+ 
king the longeſt day of Summer : And the lowernext 
the hor:129n is the Tropic of ( apricornegand the ſunne be- 
1ng in it is loweſt into the South, making the ſhorteſt 
day of winter, | | FIELS 
Betweene the two Tropics and the -Equinolial,, infi- 
nite ſuch parallel circlerare underſtood tobercommined;: 
for the Sunne, in what point ſoeuer ofthe Echpric it is 
caryed, deſcribeth by his /ariena circle parallel to the 
Equmottialt: yet thoſe parallels which are inthe inſtru- 
ment, though drawen "burto every-fecond degree of 
declmation, way be ſufticient todireR the'eye in umagi- 
ning and: tracing out through every day of: the whole 
yeare inthe. Eclopric, a proper circle whith may be the 
diurnall arch of the ſanxefor that day, * For vpon' the 
right - eſtimation cf that imaginary: parallel doth: 
the manyfold uſe of this-inſtrumenreſpeciallyrely- :" 
becauſe the true place of the ſunne all thar day 15 in 
ſome: part-or point of that circle. ' Wherefore: for 
the' better conceiuing and bearing in mind thereof, 
—_ fift|peretel is herein madea little grofſer thenthe- 
reſt; | 
ÞFor this inner dyall ſerueth the ſhadow of the up- 
| right edge of the ſtile ; which I therefore call the »p-- 
: right ſhadow, 
| And.thus by the eye and view onely to bebold and com- 
$$! cberd the conrſe of the ſunne , throughout the wholeyeare 
17 orb for his annual and diarnal; motion, miy be the firlt 
p E win this inſtrumeRe? ' 


4- _eTo wiithe declination of the ſunne every day. - 
S985: . Looke 
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The diſcription, andufe 
-Looke the day of the moneth propoſed in' the #» 
eliptith,and marke how many degrees the prick ſhew+ 
ingthar day,is diſtant fromithe «/£quineia/eitheron 
the Summer or winter {ide,sz, North or South, 
- Example 1. What willthe dec/nativy ofthe ſunne 
be. upon the gleventh day of Arg»ft ? Looks the cle- 
venth day of 4»guft, & you ſhall find it inthe fixt cir< 
cle above the «/£9vivetsal ; Now becauſe.cach paral- 
le] tandeth (as hath bin (aid before) for two degrees, 
the ſunne ſhall that day dedine, Northwards:r 2, de- 
rICcs. F344 SID {i | | '& F 
: Example : 2. What declination hath the Sun upon 
the 24; day of March ? Lookethe 24. day of March, 
and youſhall find jt betweene the ſecond & third nor-: 
therne poalle, asit-wereanhalfeand one fift part of 
that diſtance from the ſecond 7; 'Reckon thetefore 4. 
degrees forthe two circley, ,, andone degree for the- 
halfe ſpace;So ſhall the Sunnes declination be five de- 
grees, and about: one fift part of'a degree northward 
that lame day, ' - | 
.. Example 3. What declination hath the-Sanu 
the 3.day of November iLook the 13.day of Novem, 
and you ſbal finde it. below the «£quizee/ ten paral- 
lels,and about one quarter which 1s 20. degrees and 
an halfe ſouthward; So mich 1s the declination. And 
according to theſe examples judge ofall the reſt. 
TIT. Vie. To fixd the dinrnall arch, or curcle of the 
ſmnnes conrſe every day, , | 
The ſunne every day by his motion(as hath bin ſaid) 
deſcribetha circle parallel to the Equinedlial, which 
1s either cne ofthe circles inthe dial, or ſome-where 
berweene two of them, Firſt therefore ſeek the day of 
PIVS | 'TCLE CCEETOTE. ZOfs ne 
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the Eft Ind weſt na = 
Santies riſing , and'ſerting that FI ag | 
Howee lines whicHare on both' fides' tn propor 

tionipethe diftineeFeafonably, | to'r5; mi- 
mes Re the quarter oFthe how wit ſew thehower 
of the Sirnies Trif bhthe Eefffide, & the Suies ſer- 
_ the Feſt fide.” 
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"1 "The deſcriptian;and uſe . 
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V. uſe. ; Toknow thereakgh gn® manner ofthe In- 

rreafeng rredfing and decreaſing of the axes ightr throughout 
the whole yeare2:/- 
---Whenthe Sunne is inthe Equinolliall, it riſech and 
ſetrethat 6.a clock, for inthe inſtrument theinterle&i- 
on ofthe EqwinetF1e/, and-the. Eclipree withthe: Hori- 
os i3in the ſixe a.clotke circle. on both ides. But if 
theſunne be out of the -Eq«3noJteell declining toward 
the. Nerth,the interſetions oft the parallel ofthe nts 
with the horizon is before ſixe in the morning,and after 
6.inthe evening:agd the diurnal-arch greater «then 12, 
hawess;and ſa mueh-more grear;. the greares the nor 
therne declinationjs;; Againe,ifthe funhe be. decli 
toward the South;the incerſe&ions of the pal of 
the Sunne, with the borizon.is after ſxe in 
and before ſixe in the evening 4 and-the nora arch 
lefſer than'tz howers; and by ſq mych leſſegthegrea- 
ter the ſouthernedegtinatiqn 13... | 

And in thoſe places of the Eclipnic in whide the Sun 
moſt ſpeedily = eth his declination, the length alſo 
of the day is moftaltered:and where the Eeliptregoeth 
moſt parallel ta the Equinoltial changing thedeclinas 


tionbur little graced! Asfor exa1 Ee le he | oa 
i13neere unto t oy In yes 
jacreaſe and alſo.degr degroaſe ; © tl ly and apace;hecauſe 


jm thoſe places the. Felipe ic foclincth to the Equine@i; 
al1n/gmanerlike relate line, ls (cnfible decli- 
nation, Againe whenthe lunue 1sxeare his graataſt de- 
clination,as in the height of Sammer , and the depth of 
winter, thed dayes keepe for a good, time, agly wereat 
one ſtay,becauſe i intheſe places the Ecupricys 1A a many 


ner parallell to the Eqainotirall, 'tne length of - 
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of the donble HoriQontall dial. | 
day alſo 'is bar: little ſcarce /altezing the dectinari. 


'on : And becauſe inthoſe rwo times ofthe» yeare, 


the Sunne ſtandeth as it were'ſtill at one 
they are called the /emmer ſaifice , and winter /olftice. 


E quinellial, the greater is the diverſity 

Wherfore we may hereby plainly fo rd the vom- 
mon received opinion, that in every moneth the dayes 
doe zqually increaſe, is erroneous.» 

_ we may ſee that in parallels zqually diſtant fi6 

I_ the day onthe ane fi Jes capa to 

Dei the other ſide, © ::/: 

Y "g Ye. To find how farre the Ws riſeth, jon Far 

fron therrne Eqgft and weſt-peints /, which is calledtbe 

ſnnnes Amplitude ertive; and occafive. 70457 

Seeke out(as wasſhewed in III; uſc)che inagin- 
ry cixde,or parallel ofthe ſuns.cqurie, and theygoine 
of that circle in the bgrzzon ., | on the Eaſtand Wel 
ſides cutteththe dbgjen ofthe Ampluande ortive,"a 
occalive. 111-9117 


$4 Vie, To. fnds the length of cv07 dy an 
-Doublethe hower'of the-Sunnes ſenting, abdyia 


ſhalltavethe len ength of the day;and double the.hower 


of the' Stinnes ri vg,and you tall hare he Gaghet 
the night. | 
V1Il. Vc. Tefinde the rae alent ofthe fwons) xpis 
the dya(l,that r,the point of the inftriemen: which wnſwee- 
reth 19 the place of the ſumne in the heavens ar an) tine, 
prbich ts the very ground of all the queſtrows falloming. 
If the dyall be fixed upen a poſt: i Looke what a 
FRRns it is by the outward dyall, tax looks whar 
WwWCcer 
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The deſcription and uſe 
.howerhnd part of hower the ſhadow of the fanting 
edge ofthe ſtile ſheweth inthe outward limbe. :Then 
behold the ſhadow ofthe vu right edge , and marke 
what poiat thereof js upon that very hower, and part 
ziathe-nnerdyallamong che parallds, that point & the 
true place of the Sutrat the ſameinftant./'" 
.; Ufthe dyallbe:riotfixed,and you have a Aderidien 
.tzze noted inany window wherethe Sun ſhineth:place 
the Meridtar of your dyall apon the Meridiav lime - 
ver; fo that:thetopofthe Rile-may point into the 
.North;and fo the diall is as it were fixed, wherefbreby 
the former rule yon may find the 'place” of the funne 


UPON Lt;;. ,* an 301) \ EY 
*: If the dyall benotfixed;neitheryou have a Adersds- 
a line but you know the trae hower of the day exat- 
-ly:hold:the dyal ever and parallel to the horizon,mo- 
-ving jvtil the {lanting edge of the ſtile'caſt hisſhadow 
:juſfly pon the time vr hower given: for thenthe dyall 
fs truly placed, as upon apoſt Seeterfierfore whar pocnt 
of the upright hadonw fallerh upon that very hower, 
.andthere 15the phce of the Surme, \ 11 7 
- :. Bat if your dyall be looſe,and you know neitherthe 
Meridiannor the rtyme of the day, Friſt;by —_ of 
themianth in the Ecliprick find the ſunnes parallel; or 
dinrnall arch'for digs chen holding thedyalt lextell 
to the horizon, move it eyery way untill the flanting 
ſhadow of the ftilegnthe ourwardlimb, and theup- 
right ſhadow-inthe\funnes diurnattareh, both ſhewthe 
very lame howerand mimnn;forthat very pontof the 
ſunnesparallel, which theupright ſhadow cutrerh, is 
the true place of the Sunne'on the-dyal at that-preſent. | 
But note that by cea{on of the thicknes of the ſtile , 


and | 


| 


F 


of the double HoriJomall dial. 

and the blumneſſe of the angle of tho upright edg, the 
Sunne cannot come unto that edge for ſome ſpace be- 
fore and after noone. And fo during the time that the 
ſann ſhincth not on that upright ode che place of the 
Sumne in the dyall cannot be ; Wherefore they 
that make this kindof double dyall are to be careful to 
file the upright edge of the: ſtile as thime8&'ſharpe as 
poſſible may be, ro 327 

That which hath heere bis taught concertimg” the 
finding out the fannes true place-in the dyal;ought per. 
feRly wbe underſtood, that it may be readily,and de- 
xteroufly pratized;forups-thetrue performaricether- 
of dependeth all that followeth. - -- 277 

IX, Vice. To find tbe hower of the day; *'/ | - 

- If thervall be faſtened apon a poſt: the hower bythe 
outward dyall,onlimbe is knowne of every Unec8& the 
upright ſhadow in the ſuns parallel,or diurmatarchwil 

o thew the veryſamehower, 2 005! 

\ BuriFthe dyall be fooſe,eitherhold it or ſet it paral< 
leltothe horiz6, withrhe ſtile pointing into theNorth 
and move it gently every way tmrill the howet'fhew. 
ed inboth dyalsexaAly agreeth, 'or which ts all one, 
find out the true place of the'ſunne upon' the dyaltas 
was taaght inthe former queſtion; for-thar® point a- 
mong the hower lines ſhewerhthe hower of the" day. 

X.” Vie. To find out the Meridian, and other poines of 
the compaſſe. | HOO HT GC4Tl 

Firſt you muſt ſeek the tmehower ofthe day (by 

the laſt queſtion) for 1m thar ſitaation the Meridian of 
the dyall ftanderh direAMly Northand South :* andthe 
Eaſt pointeth into the Eaſt,and the weſt into the weſt, 

aad the reſt of tne points may be given by — 
| = 


40 


The deſcription and uſe 


: 11. + unto every point of the compaſle. 

\ XI, Yſe.To find —— of the = that is 
the diflance of the Vertical circle, mwhich the ſunneis 
at that preſent, from the Meridian. | 

- Set yourdyall upon any plaine or flat which is paral- 
lel tothe hehe the Meridian pointing Gree 
North-and South,as was laſt ſhewed:then follow wir 
your eye the upright ſhadow ina ſtreight line , tillit 
aeth'the horizon;for the degre'in'whichthe point of 
interſe&on is, ſhall ſhew how farre the ſins 4z#myb 
is diſtant from the Eaſt and weſt points, and the com- 
plement thereof unto go. ſhall givgithe diſtance therof 
from the Meridian. | 
XII Vſe. To find ont the Declinaticn of any Wall 
. aptuwhich the ſunne ſrineth, tharsr how farre that wall 
- . ſweryethb from the North or Somth, either Eaſtward or 
i #Feftward.. ,, _ F Tl 
Takea board having one reight edg,& a lineſtnick6 
perpedicular ups it;apply the ſtreight edg unto the-wal 
at whattyme the ſun ſhineth ups ir, holding the board: 
parallel to the horizon;Set the dyal thereon, & move it 
genely every way,untilt the fame hower and minuite be 
ewed inboth dyals ; 'and folet it ſtand : then if the 
dyal have- ohe of the ſides parallel to the Meridian, 
ſtrikea linealong that fide upon the board, croſſing: 
the perpendicular, or elſe with a bodkin makea point 
upon the board, at cach end of the Meridian, and tak- 
ingaway-theinſtrumeht from the board,and the board 
from the wall,lay-a ruler to thoſe two points, & draw 
2 line croſſing the perpendicular : for the angle which 
that line makzth with the perpendicu'ar,is the angle of 
the declinationof the wall, And if it be a right angle, 
| the 


of the doable Horizomall Diall. 
the wall is exaMly Eaſt of weſt ; But if that line bepa- 
rallel to the perpendicular, the wall is dire& North os 
South without any declination atall, 24111 

You may alſo find out the declination ofa wall , if 
the dyall be fixed ona poſt not very farre fr6 that wal ; 
inthis maner. Your board being applycd tothe wal, as 
was ſhewed,hang up a thred with a plummet; fo that 
the ſhadow of the thread may upon the board croſſe 
the perpendicular line:make twopricks in the ſhadow 
& runn inſtantly to the dyalland _—_ the horizoneall 
diſtance of the ſunnes Azumith, or upright ſhadow 
from the Meridian. Then through the two pricks draw 
a line croſling the perpendicular : and upon the point. 
of the interſeRion, make a circle zqual to the horizon 
of your inſtrument, in which circle you ſhall from the 
line through therwo pricks meaſure the horizontall 
diſtance of the upright ſhadow,or Azumith from the 
Meridiaa,that way toward which theMeridian1s:draw 
aline out of the center, to the end of rhatarch meaſu- 
red:and the angle which this laſt line maketh with 
the perpendicular, ſha! be zquall to the declination ok 
the wall by. 

XIII. Vſe. How to place the dyall upon a poſt without 
an) other diretlion but 11 [clfe. #? 

Set the dyall upon the poſt, with the ſtile into 
the North, as nere as you can gueſſe:then moue'it this 
way and that way, till the ſame hower and minute be 
ſhewed, both in the outwarg & inward dyals,by the 
ſeveral ſhadowes,as hath bin already taught, for then 
the dyal {tandeth in its trueſt ſiruation;wherefore let 
it be nailed downe in that very place, - {| 

XIIII.Vie.To find the herght of the Sm1 at high nnone 
every day, Secke 


The deſcription and uſe 
Feeke outthe ditimil-arch or parallel of the ſlinnes* 
courſe, for that day (by uſe ITT Jan with a paire of 
compaſſes ſetting one foot in the center, & the other 
inthe point of interſe&is of that parllel with the Me- 
ridian,apply that ſame diſtance, uthto the ſarhidiame- 
ter divided;for that meaſure ſhall therein ſhew the dez 
greeofthe ſunnes altitude above the horizon that day 
at highnoone, - | 

X V. Vie. Tofind the height of the ſwnne at any bower 

or tire of the day. 0 

Seeke out the diurnall arch,ot parallel ofthe ſunnes 
courſe for thatday : and marke what point of itis in 
the very hower & minute propoſed. And with a paire 
of compaſſes, ſetting one foot in the center, and the 0- 
ther in that point of the parallel, apply the ſame di- 
ſtance unto the ſemidiameter divided :for that meaſure 
fhall ew the degree of the ſannes altitude above the 
horizon at that time. 

And by this meanes you may find the height' of the 
ſunne above the horizon at every hower through out 
the whole yearefor the making of = and cylinders 
aud other inſtruments which are uſed to ſhew the 
hower of the day. 1 

XV I, Vſe The height of the ſunne being given to finae 

ont the hower, or what it is aclocke, 

This is theconverſe of the former ; ſeeke therefore 
in the ſemidiameter divided the height of the ſunne 

iven, And witha payre,of compaſſes ſetting one foot 
in thecenter and the other at that height,apply the ſame 
diſtance, unto the diurnall arch,or parallel of the fuanne 
for that day : for that point of the diurnall arch, upon. 
Which that ſame diſtance ſhall light, is the trueplace '» 
eng 


of thedouble Horizoritell Dial. 
the ftihneupan hadptonl ſhewethamongthk how: 
cr lines;the true time the day.::': | Got, 
XVII. Vie. Gonfoderations far the ſe of the infirua 
went im thenght.' / TRE + 5 
In ſuch queſtions as concemethenig 


| hr, orthe rune 
before ſanne riſing, and after funne ſerring; the inftru- 
mentrepreſenteth.the lower hemiſphere, whetin the 
ſoutherne pole is elevated. And theteforethe parallels 
Which are above the AquinoRiall roward the:center 

ſhal be for the ſoutherne,or winter parallels:and thoſe 
beneath the &quinoRiall, forthe Northemne of Sums 
mer 9p ; GENE — for 
Weſtand the weſtfor z' A contrary tO 
that which was before , nar Awe, emer nor es 
ſented thenpperhetniſphzre. 7 - 6h nh 

XVI 11: Vie. To findbow many deprees the fiunne it 

wnder the horizan at any rinse of the neghe, v1 

Seckethe deflination of the fan for the day Leen 
ſed(by ule I 1.)Andat the ſame derlinatiunonthe <4 
tary ſide imagine _—_ for the Sun that night:and 
tnitice what point of it is inthe very hower & minute 

ropoſed: And with a paireof compaſſes, ſerring one 
oot in the center,and the other inthatpointoPthe pa- 
rallel apply that ſame diſtance unto the ſemidiameter 
divided:for that meaſure ſhall ſhew the degree of the 
ſunnes depreſſion below the horizon at that time, 
X IX, Vic. To findout the length of the Crepuſentum , 
or twylight, every day. - » - 

Seeke the declination of the ſan for the day propo- 
ſed (by uſe I I. )And at the ſamedeclination on the co- 
trary {ide imagine a parallel for the funthat night. And 
with a payre of compaſſes ſetting one foot inthe cen- 
ter 
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Fortheworkdag of this ueſtionz ether the dyall 
muſt be fixed righel Spots nr *- nr Fe 
atrue Meridian linediawne in ſound RRC whey 
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